In a paper published shortly before his death, Neugebauer reviewed the transmission of the standard Babylonian value for the mean synodic month (hereafter: M).
zigzag scheme that, he argued, represents the excess of the Saros over 6585 days, measured in uš. 6 This suggests that one should consider the length of 223 months (the Saros) as the primary datum rather than the length of 1 month that was probably derived from it. Moreover, the surplus over 6585 d should be considered in the fi rst instance in uš, rather than in sexagesimal fractions of a day. In fact, the Babylonians recorded the time of eclipses in uš (before or after sunrise or sunset) and, in the early period (c. uš . There are good reasons to believe that the Babylonians had begun a systematic record of eclipse observations in -746, although the early years are poorly represented in the extant documents. 7 The Babylonian scheme is deceptively simple. This zigzag has the following characteristics (see the dashed line in Figure 1 ): its period is 18 lines, each step (i.e., the line-by-line difference) is 5 uš , the minimum is 95 uš , the maximum is 140 uš , the amplitude (i.e., the difference between maximum and minimum) is 45 uš or 9 · 5 
FIG. 1. Values for the Mean Synodic Month
assigned an indexing number, they form two sets of 19 eclipse possibilities (one set with odd numbers, and the other with even numbers). If these two sets are separated, the resulting graphs are similar to one another, i.e., the curve for one set is very nearly the refl ection of the other about the mean value. The function displayed as a solid line in Figure 1 is for the odd-numbered set of 19 eclipse possibilities in a series of Saroi, beginning in -746 and extending for about 200 years. The period of 18 for the zigzag seems to have been chosen for arithmetic simplicity, instead of the accurate value of 19 corresponding to half the number of eclipse possibilities, and Steele has not determined how the Babylonians took account of this discrepancy. Despite all the indications of arithmetic simplicity and 'nice' numbers, the graph of the zigzag function is very close to the recomputed data. Steele remarks that about 100 years of data would have been suffi cient to determine the parameters for the zigzag function and, as he also notes, the recomputed data indicate that the minimum of the zigzag is reasonably good whereas the maximum is a little too high, perhaps to maintain the simplicity of the amplitude. where we thought it might be a result of rounding, but here it seems to be a plausible number in its own right. To be sure, the text in which it appears was written long after the early stages in the development of System B, and so it is not clear if its occurrence there provides relevant historical data. Also, Britton has argued (in a personal communication) that the fourth sexagesimal place ('20' in the standard value) was chosen by the Babylonians for arithmetic convenience in the scheme used in System B, and that it is suffi cient to account for the '8' in the third place. The derivation proposed here can only be considered 'possible' for there is no textual evidence that directly supports it. On the other hand, the Babylonians never derive their parameters explicitly, and one is left with possibilities of varying degrees of plausibility, to be judged by their compatibility with the interests of the Babylonians and the results they achieved. Further, it seems more likely that the Babylonians did not directly seek mean values by averaging lots of data; rather, they probably focused their attention on minimum and maximum values that occur in relatively short time intervals from which they derived the mean. 8 In Our Rabbis taught: Once the heavens were covered with clouds and the likeness of the moon was seen on the twenty-ninth of the month. The public were minded to declare New Moon, and the Beth din [court] wanted to sanctify it, but Rabban Gamaliel said to them: I have it on the authority of the house of my father's father that the renewal of the moon takes place after not less than twenty-nine days and a half and two-thirds of an hour and seventy-three parts.
The earliest evidence for the standard value in the form, 29 d 12 h 793 p , comes from an Arabic text by al-Khwarizmi (ninth century) discussed by Kennedy. 18 It is also reported by al-Biruni, and then by such Jewish scholars as Ibn Ezra, Bar Hiyya, and Maimonides, all of whom lived in the twelfth century. 19 Two early Jewish sources have º h and 73 p and they have been called into question as possibly corrupt due to later interventions, but the arguments are not persuasive; 20 note that they do not present M in the same form as in the later tradition. The unit called a 'part' (Heb. heleq) is peculiar and Neugebauer argued that it represents the Babylonian unit called še (barleycorn), used in the theory of lunar latitude, where 180 še = 1 cubit of 2;30°. 21 Since an hour corresponds to 15°, we can set 6 cubits = 1 h , and then 1080 še = 1 h (as in the Jewish calendar). The problem is that for measuring time the Babylonians generally used uš (time-degrees) and beru (double-hours or 30°). Although seasonal hours are found in some Babylonian texts, I am not aware of any equinoctial hours. 22 So the use of equinoctial hours seems to point to a Greek source. Moreover, there is a word for barleycorn in Hebrew, and a unit called a barleycorn (sha c ira) was still used in Arabic for linear measurement in Iraq in the ninth century. 23 In the Jewish tradition, 'part' as a unit of time only appears in calendrical contexts. d which is close to Levi's value but, as usual, there is no indication of the way it was determined. 28 The Parisian version of the Alfonsine Tables was already in place when Levi derived his value for M, but there is no evidence to suggest that he was aware of the work by his Parisian contemporaries. On the other hand, in the Toledan Tables that were widely diffused in medieval Europe,  the table for 29 The data are summarised in Appendix 3, and it is readily seen that the standard Babylonian (System B) value was by no means universally accepted in the Middle Ages. As far as I can determine, Levi ben Gerson provides the earliest explicit derivation of a value for M from the circumstances of observed eclipses. APPENDIX 33 Note that this is not a period of return for lunar anomaly: Ptolemy gives the lunar anomaly at the time of the eclipse he observed as 64;38°, and Levi gives the lunar anomaly at the time of his eclipse as 143;31°. 34 
